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A... INPUT VOLTAGE 

24... INPUT VOLTAGE JUDGMENT CIRCUIT 
25... CONTROL CIRCUIT 
23... CHARGE PUMP 

26... VOLTAGE POLARITY INVERSION CIRCUIT 
21 ... MEMORY CELL ARRAY 



S ( 57 ) Abstract: When an input voltage judgment circuit (24) judges that the input voltage exceeds a predetermined voltage, a control 
^ circuit (25) of a positive polarity power supply selection circuit (22) turns a first switch (SW1) ON and a second and a third switch 
fS| (SW2, SW3) OFF, so that the input voltage is supplied via the first switch (SW1) to a memory cell array (21). On the other hand, 

Owhen the input voltage judgment circuit (24) judges that the input voltage is equal to or below the predetermined voltage, the control 
circuit (25) turns 
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the first switch (SW1) OFF and the second and the third switch (SW2, SW3) ON, so that voltage from a charge pump (23) is supplied 
via the third switch (SW3). Thus, even when reduced in size, it is possible to store/hold two bits or more, assure a stable operation 
in a small circuit area, and prevent circuit malfunction attributed to small current supplied to the memory cell array. 
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WrlKi*«^y a^SfcffclRi l 0 9«\ bmM<DWmzm*X*M K*a~ 

T-i4^^y«^i i3ia, 1131 b±m*m$i&&fti-?>mm&&-tz>m 

13 1a, 1131 b Km^&ffiA"*-* fcJTT. 
3S2<^^y$|B£#l 1 3 1 b fctt-f-fc&A-f S («&tf) fc&Kfi, H3tc 
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7jW-<fc?tC, N9^>jR 1 OtfctMWK 1 1 0 7 a £y— Ni©l 2 CD$£ 
ttfciglft l l 0 7 b Sr K W >nMt-rt> 0 g l <D^tS:« l l o 7 a & 

t>*PMl>ai/l^g^i l 0 2C0V, I2«f)gl 1 0 7 bl£+5V, ^— h 
1 l 0 4 fc+ 5 VSrRJJni-S. fc«E&#fc«fc*uf , KM 12 2 

5 6^ Il©titi«1107a (V-^M) 3j»e>#V53&5, ft2<Z>ttftffi$ 

1107b (fkvii) ^arr«^i*<, tv^*?^^-*-*. 

tt, ^f^-7^f>l2©j|£il«l 10 7b (KW^BB *T-^m#fr 

-<D*y Y=^V? t>P>ijl20^!JlMl 1 3 1 b Kj£A£;ft,3 r. i K«fc 
10 <9 *i&*a«fT*tah,5. ft*J, il©^!J ^fgfls 113 1a * y b 

flo^^UWl l 3 1 atr^S:aA-r5 (*i&tri fc^tcfi, 
HI 4 {CT^-f-J; 9 !& 2 ©fertile 110 7 b%y-xmM^ % 1 «4ttWi« 

1 1 o 7 a F\"ommt-rz> 0 mx.it. m2<o%mm&.i 107 bwps 

15 ^/Mgi&i l 0 2tCOV s £ 1 1 1 0 7 8(1+5^ hm^l 

1 0 4C+5 VS:PnJPi-5„ ^2©p<^y^tgfrl 1 3 1 bldT 

1 3 1 a fC®-?£&ALT, »5a**fT*9wt*5T?t5„ 

20 »i©**y«t&fci 1 3 1 aiztzm£titz%im$:m3k-tz>mi<Djjmx*n. 

05t*tJ:9l;, gl©t£»ffl«i i07afcjESEE mZ-li. + 5 V) % P 
. ffi?*vMH«l 1 0 2C0VSrfPJllLt, & 1 Ofttftk^Jgt 1 1 0 7 a t PS!>x 
/HH«i 1 0 2b<DPN&&\zmj3\i>js<JTx&7!)>tf, Zb^y-bmMi 10 
4Kfc«JBE («x.tf, -5V) ^PnJPi-5„ PN^C0 9^-^- hm 

25 fin i o 4fl-£-m, Mmm&muztitzy- vw&(o%emK& t> s #{c/fry 

a^H^i l o 2{RiJt'*5/ h*— (ifi53i*/u¥— ©3E?L) #3B£1-*. r©* 
y h*-/^sA««ffiS:1>oy- hfNSl l 0 42fftK3l#r 
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l<Ot*y®mfol 13 1 a<Dmi:&n%t>tlZ 0 ^<Ok*Wl2<Dffim&l 1 
0 7 b{31fiOV£TO-r*LtfcfcV\ 

mi^^^-y^tgflsi 1 3 1 aiCfSlt$Hfc1f^^^5fe-t-5m2(D^feT-f4, 
HI 6 \^-f£ 5 J-s l& 1 O^ic^ 110 7a (ClEmidE (0iJx.fi, + 4 V) % ff? 

2 ^t£^^c 1107b tov N y-Mino4 iz&mm (ena.fi, -4 
v) , pm^^j^mmi io2t^Emj£ (0ux.fi, + 0. sv) £fw-r-5„ r 

OBR, Pl^/vfil 10 2 t^2(OUWnm^il 10 7b t^P^tdlS^fpimEE 

^jp$^ ps^x/^i 1 0 2ti^*sftA$n5„ mAtstitzW.+te. 

Pl^x;«l 10 2 tmi<D&mm%Ll l 0 7 a 4<DPNlg-£;£T*i£i!cU 

Il02if2 WteScfS^c ll07bi ©Wtc)||*-|^«E*B«!lP-t-S r. 

«fwfig-t-5 P N*g-£-C-* 5/ h /l^^g^S. P N*g-£-C3§£ Lfc* yh* 
-/HlftotlffiSrto^— 1 0 4;£|fij{c3|#-£tu togf, jgio 
/^ymtgflsi 13 1 a tejEftttA WfefcilxS. 

ro^fetiJitf, Pi!)x;ui)sl^l©teiiil 107aiOPNg^ 
tr*jVNT, ^KIB h^/Wr h*— ^tfa^SfcEOfci^mBELa* 

ma^fi^^m^z^^xh. # 2 1 1 o 7 bfab&xztitzm+n. 

P N^T-m^-jETL^J-^H^-rs h y t ft 0 „ /is y h *-/t^3g±£-fr.5 

ai-^*? 120 mimm) &imirz>m&ns n<Dmm^m^fitz 
**s, f&io/^yatti&i 1 3 1 a Kffiigsftfcttf **?H*i-s»&, mi 
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y TIC «fc 5 y. * V m*<D'£ik&#lffli-Z r <t #T*# -So 

R OM(«fcttiH*»&*!rtBfcltt*ttJ UT/By-* y ) TI4*#fcRSMIi ftoT*S 
0 > McWtttfAtefcofeSHNc** y -fe/uro^tf^Bj-figfcfts t ^ 

* * y «fB*fc*»oiE?USS» $ fc*s V t> , ^ * y WBfTF Wt* 

^^y^oat^wLftf^jsasr, a 7 fc^Ttftw-*-*,, 
no^ywi 1 3 1 z^mmzntcwmzmz-m-t®^ iiott 

mi 10 7a &-y— xmmiZ, $2Wil l 0 7 b£r KK^Hi u 
h?ys>**«r»fe<*«. 09a.fi, & l O&ffcm l i0 7aMPl^x/u 
mi i o 2fcov. ffS2<z>&ffcmi i o 7 bfc+i. sv, y-h®£i i 

0 4|;+2V^m„ i©Kx IlO^*!J«^l 1 3 1 afCttF-tfSfll 

1 3 1 a LTV^Stett, ilW*yiSg*l 1 3 1 a iSfiFTR 

mmz&m-fzztizx*), n©^ui^i 1 3 1 a osEti'it ^^^ttj 

i-^iis-e^S. f^*7»^$-&5J:5j5cmE*^x.T8lE*a-f«^ N 
»i©**y«fBft:i 1 3 1 ajr*j{tsm^a©^{rovNT, lnibi: 

m2<D**y®m&i 1 3 1 bizmm^fitcmm^m^m-tm^ i2« 

mi l 0 7 bSry— ^mffi^ Il©Sitil(l l 0 7 a £ KK^ili u 
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110 7 a t i n i i 
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$ k «t o x &>mtfr %z.t izmmi-^ t x- & 3 „ 
25 ^ ^ v msm i26i s 1262 &mffi*&ft-r5ffl$c, mffi*wz.z>mmxh 

5«« (W«r»»ft< <i-S«IBSrW1-5JK-e*>oT 1 t>«tir^ i^e>«j«$ix 
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«> m#«^Mi: Lti^fSr h 7 s^-rs w^-rs^y ^ ^b/n 1242, 
jmi2 4i, i 24 3^v^s 0 ^^y^tg^m^^^^mt^ 

tlf Ml: i 6Htt^b5gr 5 ©^fiifflf 5 r i # 5 G 

i'SHUR 1 2 4 2 ^ y =• ^^fba i24i. 1243 ■c»*nfc«3£i:i-s r. 
^ymtBfr 1 2 6i, 126 zKjsi-tzwffi&vm-fzmMi (s^y = 

>WkMl 2 4 2) B, tttfcttiftl 2 12, 12 13 

L"CV^5„ rr-C, ^-7y/f5ili, fef&^l 2 12, 12 1 3©'> 

*< 1 1— «u©ia«±^ (^v ^^mtmi 2 4 2> ©4> 

ft< it— «B»sfiR9E^-sr. b*MtiiirZ> e ft*5, 121 1 1 2 1 

4 f*y- MftfcBk 1271|^-Mil217itetiil212, 121 

3 b<D*"7-Ky hffi«T?*>S 0 m^L^V^v y-^iJ|12 14moT 
¥W#S&1 2 1 10**Sif4^^HH«t*S. 

**»®mfcl 2 6 1, 1 2 6 2^*5»tS««r*fil*H-S««-C*5'>y 
SfldBtl 2 4 2 <tfe«^l 2 12, 12 13 7 S^^S r t \Z £ 

l 7 i:fefi:^l 2 1 3 i^^irs/ H5rwi <b L, h©Hl 2 l 7<D^- 
J r**Mft\»}<D$}Wiffiiz}3ftZ>**:})i$ifei$-l 2 6 2<Z>4>§<SrW2 ^^E- 
})®mfol 26 2£t£fHHJfcl 2 1 3 t<D^--y<~7 yy&it. W2-Wlft 
r rT'S^^r ttt, t^rVmmftl 2 6 2©n->!) =»>^-fb^l 2 

4 2T-«J&$nfc^y*|£tB#l 2 6 2#, &ft|g« 1 2 1 3^-^-7 7^ 
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1-5. W2>Wlfc5H«*fflfc-*-r£T?*>5o 

8 9^ **y*&fB#l 2 6 2<D5*u VU=iyi^i 2 4 2©^M 
ffil 2 l 7 tBMxfcflyotfjas, y-hm^il 2 l 7^fe»|xfcffi!l©^*y«|J!Bf*: 

1 2 6 20«t— ftLTV>5fc«>s ^yttMBfcl 2 6 2®i^W2t LTJ6* 
Lfc 0 

H l 0 tc^-J-j: 5 |c % ;X*-y«8tBtei 2 6 2 a©5V>U a^SfcKl 

2 4 2 a <D?- hlil217a J:fitlfclj0>Jtta^ hfBMl 217aH 
MtltlW<D**r})mm&l 2 6 2 a©S«t— ffeLTV^Vvfg^li, W2^h 
li»bv'!) ^^-fb^l 2 4 2 a <E>^— 217a <t jfiV M»J<£>S£-C 

HI 1 1 fi % 09©>*!) #?-<0#iitC*iV^Ts ^ * y *£fg#: 1 2 6 2 <D*gW 2 
Sri OOnmti^U h*W 1 Sr^kS-frfc t K W >«8t I d 

fc^LTl^. KWXHEMU * y 1 2 6 2 SrJHifrfflB (* 

-/^g^tt-cv^) i u t&m.mmi 212, 121 3^my^^i 

mbfrft&oK, WlriSl 0 0nm£Lh 1b* > V = ^-fcjgll 2 4 2 <k 

21 3 t^w^^y/t/iv^) x*{i, Kw>*aEj5Si&artjfe> 

LTl^5 0 KKytffltli, ^WL«)f^^^{S|Jit0iJ-t-5<OT\ WltfU 

0 0 nmU±T-t±**V <D&mte&Mizgik-fz 0 vy 2 4 
2 £t£fifcfc[«i 2 1 3 tt^—y^v y^-5«Hfc33V^f4 v KW 

«ffif*fiy^t5«ti«:Wr5«t-eife5'>y a^SfURl 2 4 2C'M< t fc-gFB 
tJ'-VKW t tt*t,f4\ *^±^ * y a«BSr# 

iiLfcf^^^^^ a Wi/ 3 y©^^Sg$x.t, W2£l 0 0 nmmm 
t U Wl &&tH&b L-T6 0 nm^.tJ«l 0 Onmi LT> * * y -fe/WT U-f & 
f^S3Lfc 0 WHS6 0 nm©l^ ^y =^gfl;Jg|l 4 2 i*£fMg«l 2 1 2 N 

1 2 1 3tttmnmt U4 0nmt-/<- 5y^U Wl^l OOnm©^ 
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t LT6 0 nmtLfci^©^\ ic^W LTf-ZXmffl-? 1 0 0^itii$T'$>o 
fc. Hffl± N ^WLT^t^fflttl tfy hfcfct) 1 0 0t/#KTT*fc5i 

f)0#*T'#!Lf:^ (W2-W1) > 1 0 i^j; LV\ 

^y$Htg#126 1 (fl«12 8 1) !C?E*$*tfcfllf«©aS*HlL«: % Ml 
RHKfc. 2 l 2%y-xW.mt U 4£»S5«l 2l3SrK 

tfi^S«l«^5©WJU\ ^*LfC«t9s ^y«te# 1 2 6 2 ota 
:*-:7jStr#j*Lfc<Tt>J:v\ 

ni8^f4ii^bTv>/j;v^^ ^^s^i 2 1 1 (Dmm\*v 

0»W5*ffll4«rft9 fcftiSfcLoo, *©jt!L©m^#tt (WEE. Jg^-r 

a##Jtefi. Ell 2i:*LfcJ:5t, ;**y«gi!g#i 2 6 2 ©mWtfMfSrc&5 
>>y a^SfldRl 2 4 2 V-hmmi 2 1 4MirSSTO/i®^WLT 

^5. v'y^Vftf 1 2 4 2 all MftHdR 1 2 1 4f® 
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M1 2 4 2aiSJ)5riKJ:9» ~>y VS&ffcJR 1 2 4 2 a tcMStlfcTO 
2 4 2 a h&lftligl 2 1 4<DmffitV&¥nk1-Z>Zb\Z£Y). 

iry^y hS (wi) *>{ie>ov^ci^-r- i bp<^y^©^b^Jt^/h$<^ 

^a-fblR 1 2 4 2 a ±^frfa^t;#<^I&riWJ£*U ffittfilft^^mfflf^tt 

S&Kl, t^Vmmfcl 2 6 2J4 S y-M6»JKl 2 1 4C0OTtB&TO^v' 
y a^bJKl 2 4 2 a b7**fl*m (Xtt**/^**) t SrH8T«|fi»R 
(fflx.lf> =1 ^®HfcJ& 1 244©5 "M^ir 5/ bmWi 12 7 1 ±C7)$)5^-) £ 

=1 >>mtm 1242a ©usffSri&HW-t-s <b*^. ^y =1 >a-fkjK 1 

2 4 2 a TOffeii y n >IWbJR 1 244©? *>^-^ir hgf $ 12711 
2 4 2 aTW*6«WRO*/MKfffflW»P> % v-y =»^bJRl 2 4 2a T^lftlWR© 

•^wwKi^y =>»kjRi 242 a ©iMf ©sj t t©r B i 
(S53£jbb«s) 

r«5||igO^<7)^^|SlS^B^*5fta>^-ymtB^l 2 6 214, «m& 

i-e*5'>!J3ya^Ri 2 4 2*\ 3K7jH-4:9i~, WtfO-ftfilJPTN y 
-MftftRl 2 1 4©*Bafc»sp^T^ieiB$n («*12 8 1) . Sfete, 

hm^i 2 1 7Mmtm¥-ft\z.mw.ztitc 282) ^stwltv>5. 

y-Mil217 te3E«E*«BlAD S*Lfc«-&-tc»4, > * y ftflgft: 1 2 6 2* 
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x-iDm^mit^m 1283 -e^-r «t ? k % ^ y =» ^mtm 1 2 4 2 & 2 0 (® 
^128 2&^isi 2 8 iiii-r§ 0 **s % y-hm^i 2 1 7fc£S 

242 oit^m^ft^j 6tj)0, ^y a ^mitrn 1241, 1243 <otmm& 

m&tim&mi 2 8 3)^^n^^^vmm^i 2 6 2o^^j^jtm 

flSoT> i^y 2 4 2«i 2 8 2*r£rtira:fcJ: 9, #&;L»ifE 

B#l£^y$SfB#:i 2 6 2^aAS*L*«W* J KJJPU WftfciSflEtfii*:-*-*. 

fc*5, > y =i viMUR 1 2 4 3 <E>g&# ^g^bBlT?*) o o £ <9 . 
«fflffiH*B&a*y— Hfefefltl 2 1 4(Dftffi(r^-f-5iSi$^L-C^— T'ftV^ 

Stt (*fcfil> at A>tttt) irSrRSTSi^Jgl (v^y =i>®HbJ8Sl 2 4 1 ©5 

MK#i 2 7 1±©8B#) btc-^tfr t*«#*LV\ £©*fi»BHc.fc 

tzMMwsmk zmxzmmm (-> y =« ^iwuR 124105 *>y- h«s 1 2 



WO 2004/029985 PCT/JP2003/011559 

34 

£ ^ H 2 M^flj t RMttC, '>y= ^mtR 1 2 4 2 T<D^« y =1 
VlMfcJRl 2 4 L©5*.t7tj/ 2 7 l_hC9g&#) ©Biff*— j£fcfWffl) 

-fS^i:, $ "b^y- h®BKMffi±J'iKg-r5ffe&JgS (i^y a^SWURl 2 4 1 
tf> 5 YWMl 2 17lcg OIWP*— 3£tiW»i-5 - 1 U 

v\ ifucfc*), ^>y a^a[<kKi 2 4 2fc|f*fenfc«Wfk:J: 

Bf±y— ^/v^^m&moWem (^-t^a-S) , cf4-^^*yatB^ 

*iJt5-^©^^ym^rt^m#s:iftit-t-s«itgs:W-rsjK©fl8 (y- 

12 12, 12 1 3i©ra»Ctt*7-t;/ hffjffl 2 7 1 ^#^5 £ t t 
£*LfcJ:!K **P«IB#1 2 6 1, 1 2 6 2 (->y3yiftll 2 4 2) ^ 
S^ttfcm^t-i"9, tf-^-fey h^l 2 7 l©^ft|*lr*3V>-C, Wfc<Dm%'ik 

£fc, hffil 2 17 <bfi£^^l 2 12, 12 1 S^^-y-t-y h LT^ 
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7 li&S#ftUC<Tt>J:V\ *-7±y hmtkl 2 7 1 ##*E L&Vvj§^K:i3V>T 
t>* itftWl 2 12. 12 1 3©^«|»»^+^^?»ft*Ltf N ^y«fl&# 
1 2 6 1. 1 2 6 2 («>y n^bJRl 2 4 2) fc*SVvC* * 9 to&M&LVm 

* fc, Hill -CKICifi^fc <t 5 ^ f y 3 ^gfcffcffll 1 24 2aO'M<H- 
»iy-VKK^S*l 2 12, 12 1 3#*— A<-7y^Uef*fttf» * 

iOi A<B<CT**>50^S'b^*LV\ 

-©^ysm*, ¥*#siri 2 8 6±iai«>i&MfUii 2 8 8#?fm£ 
2 % 121 3^s^$h, *ti&WDmmt±tf j 74&mi 287 i^oTv>5„ 

-tZo £ 6>{^ l£t5:^t^ 1 212, 121 3 ^tm^^i 2 8 7 toom-S-BM 

Nl«f«12 12, 12 130f^/H8JCiliLT, PMiU£&^«tl 

i-*^*>, PMifJift^^l 2 9 lliio(t5PS^^x.5^«|i (#|;tkf#D 
» ££x 2 9 2^*3ft-5PS^-^X-5^ijseWSct DffiV\, PMfUS 

S^i 2 9 1 Cio(t5Pa©^lWfli, 0¥*fi, 5X10"~1X10" 
cm-'^^Ji^-Cfe^,, $fc, Ml 2 9 2<PPMWM«&£dU 09*.»i % 
5X1 o 16 ~l X 1 0 1! cm- 3 if5rt^t5. 



WO 2004/029985 PCT/JP2003/01 1 559 

36 

r©j:5fc, pmmmmm&i 2 9 itrnm>^t^^y>. mwi 2 1 2, 

1 2 1 3t¥**Sfil 2 1 1 **y»tl#l 2 6 1, 1 26 2© 

m*iMfr£fi^iilc-t-5r i^BT«gi:*5. $ fgisEi 2 9 2 0^«ft»Stt 

h«ffi<0i£TT?r±fcv>) (cjoVNT, PSffiftMttl 2 9 l£ 
^SiHci^ h 7 > t tt ©ifilif t < r<D±# 
©Sltt. P9ftft£3gtt 12 9 1 *sy- hftffiwffT^JfeS^a-lcJt^-raF u 

h7^^*t LTOiHiiHi, hm«TO^-^^yi^H« (f«l2 9 
2) ©^«M*Mt?ft*5IBMe*TM£Ti--5, Pi 
nttft&tt 12 9 1 o^*Mfc»*K*4«#*i*» -^T\ *]&^ORHtti^» 

iot, Piliil«12 9l^^!J»©TT' 

tf§M o>y =>mtmi 242) t^+^/HHttxtt^/i'iwKi 211 
t*BH-csife»Ki 2 4i©f^ (t 1) v-hmmmi 2 1 4©j?$ (t 
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2)i: % ^■■r*/HH«Xf4«>i-'Hfi«i 2 l l iSrWrSJftlftBli 2 4 1 14. y 

- hm@i 2 1 7 ^-^^/i^mmxi^aLji^mi 2 1 1 tte&s-fr-cv^^,, 

2 1 1 £&MJ-C5±iaiftaBll 2 4 y-hm^l 217i, ^ 

v^/Hmxizv xa«ki 2 1 iMt«<si«iii*sjagf^^- % y-hmn 
1 2 1 7a»b«*isnrjKa*5ittt«j8v^m#^ffli-s 0 *<Dtab. ±mmm 

124 Hcm-aBfiE©KI»»C^»t?bi- % Tl*T2«t0f»<-t-Sri:iJpr«B 
fcfcS. Ti|ri<t5ri:ia9, ^y»l2 6i, 1 26 2-©ljSf 

f^&tf w*»f^sr!Biafc-*- s r t &*im t * <o , ->y 3 ^&fk«t 1242 
<b r. *>t\ y * y t?o««c^is»4 % m 1 3 <^ep 1284 -e^-r «t 9 

fc, v-y a^atffcflli 2 4 2£i§i©L&^$gv^©t>$>5 0 r©«fc5&Mv>m^ 

gffcjgl 1 2 4 2 dSB©Tfl!lfc:#tt L> 1 2 8 4 f*ti^^I^v' y n >g 
^bRSriiia-r* J; ^*u$;L, ^Ri l 2 8 4^©I^i(cf B ^f;^ 

-t5r IfciSoT, 2 1 7^%}to£tltzW± 
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l 5~l 8V©*EEas&ff£fcS 0 ^(Dtcib, iifjT, V- HWfcBltWRffcrrs 

y &ig*rt-3$§£\ *%w<d* y ifiT--my- h^nift lti^ 

JK^>J¥^^ir@{CsStf-C*#5o </-hmilft (!7-Klft*D 2 5 0nm 

(O^^yir/W-MLT, Tl=20nm, T 2 = 1 0 n m-CfiJ3lJfcSM£T?€U # 

r^iSfe^MtD^flEfatiMfrfeJts^^y^fi, mi 8 ir^-r £ 5 [c, 

mi»««fR (-yy 242) kj-vZ-s^mi&xtet^^wk&mx 

3*ft»R©ff<* (Ti) ri^ Hfe«UBI©#£. (T2) «t9t)J?v>ri:^li, 
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* t 2 «fc «9 &.< -tz z. t & nmicte 5. 

<? *ji>mm t &mxzmm<Dm <* n 7 n me£«Tfctt»wfi:-c£ *v ^) 

OS*jjmR-rSfc«>, »SWMMSfflJii:/i5 0 £RL ITRS (International 
Technology Roadraap for Semiconductors) {C<fc*Ui, feS^— hftOWffl-ffcfi 

0. 2 $ ^ n >-*s^nF{w2t L-citeissto-cv^v^ rcDp<^-y^T-T*fis ± 

Mlttf, P—YWmtk (!7— K«Mi) 4 5 nm<^^^yir/MC*ttT, T2 = 
4nm, T 1 = 7 n mT*4B8lJM8J£U «^**/l'aMft©»£LfcV*;« y 
Sr^mi"Sd ia*T*#S. T2&ii#OPv^ h7^**J:&fcff<85M&L 
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•fey hLTi^Sfc*, a»OBJ?y^ h 7 V^** tttMt tT <b $ bfctBfcttKb* 
(3g9^6S0fig) 

1211 9 lr?jr*\fc 5 fc N KH>II (Id) ft^-h^EE (Vg) (nsy 
ft) 

*£Mfc:liHii#±#N-S bi", #tc-y-7*^ u y -> a K«B^{cfcv>-c ^7 7 
©4K#3*5S^K8£/>LTV>5o ZKtz^ ¥- h^JE (Vg) tfStfc$fctfjiSv^fc5 

Vg = 2. 5Vm>Tt), ««ttifctt2«f»±Sr«oTV^5 0 ^©tfttfi, 77 
r^^ty©^ (0 2 9) i*£<afc5. 

«ttte*SV^-C1^y^ v- a /u K«fc"C© I d - V g < teZW. 



* 
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dionsii) 

-^10 mmmmxa, jliejs 1 -ss 8 mimm^**? y m?*** y ±^ 

MiRlHlSg 2 2 i: N mMtt^lSlHliSS 2 6 t^ilx-CV^,, 

A^mff(iEmjE)^A^^^^p$ti, WiiMtyww2 i^a 

tltzm2<DXj yfSW2i, _hfE^2tf>*^ y*- S W 2 ©W^^^Tjf V^A 
tjt&*t>mm£fttz7-T~-V#^7'2 3 _h»^*— S?jK>:/2 3<D#>7lii 
20 ^S^tcA^W^^tt, y t/U7W 2 KDAMM 

^$nfcl3©^^f yfSW3i:, ±IEA^mffi^if^mffiWT^J5^W^-r 
5 A^mffi^HIIfg 2 4 t, ±.f&$5l,$&2,m3<DXj yfSWl, SW2, SW 

25 ±IESiJ^](E]SS 2 5 f±, A^m/EWSlHlig 2 4 ^A^m/E^m^lff^xfc t 

mfe-f&t, fl©X/f 7fSWlSrtyLti2,i3©7^ ^fSW2, SW 
3Sr^-7-f-5r tlri ^ * y -fe^T W 2 UcSHkz);^ yfSWl^L 
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W2, SV/3&*ftZZ.bl£i. 9, *Jtfis'?2 3j&»&«JE W*/UflSjE?fc 

2 6 Sr/BwrVN*,, ±1231 l ©*>T yfSW l Offl^ifi^JJiA^iB^^SSittSJx 

#J£te\ y-^/KKvlII:6Vj3j;(JtGNDWJifliW^ 
5<fc D fey- Y/V-*m>m, ^-h/KWf>*JEi:t>fc*#<fc3fcii>, M 

H2 lii±fefSl,gS2,3?3©;*-f SW2, SW3© — $ij<!r LT© 

SIBlOP^^^um^^h^^^^ 3 It. ±l2fgl£>P^-Y*/ul;#$J 

-T5^2(7)P^^^um^^:h7>v : ^^ 3 2 «|»f&#^i:T»l©P 
ff^l«F7^;? 3 1 hSry-^*fcl±^7^ K(tt*)©V^ 

T^20P^^r^^#^h7>-^^^ 3 2©^- hSry— ^*fctt^9^K 
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BE V-<iV^y $ 3 4 K «t «? H 2 tf> P^^r^jumW^ h7>^^3 2 H 

fc*J, 1 0»I-eiJ, &rf LtEl 2 1 ^1"*^ y^EIIR*r<effl-t- 

IH2 2110 2 OtC^i-^-r— v ; 7jf>7 0 2 3 <£— 0ii£r^LTV^ o rc£>^-r— v> 
tfO-^fi, E12 2fc*i"J;5fc, — mzAfinmVin&mtlZtitz h9fi?x* 

^F7 * 4 2 <£>7*- h i£—t&&&MLZtl1t h 7 4 3 t . ±lfi h 

iEh7>-^**4 2tf>to«8#g^£;ix*: h7^^4 5 t, ±$&b7>i?X? 

4 5 (ommz— mmifc&in. v~ b&by ^43 <oim\z&mzfrfc. v 

#SH*£*u fl!i«{c^P J /^m-§r*idsppaD$ixfc3^7*>-9-ciii % ±12 h 7 
>v>** 4 5 ©^M:-^5g^$^ fliSSfc* p s>*ff #*2tfSRWjn£*v*: 
=3^X^f-C12i:, ±13 h 7^**4 6©y— M£— StoSBSttSfU 
o ft lflSRlto 3 3^7*^013*:, iifEh^v?** 4 4 (Di&m~ 

fe=">^^-t)-c22<b N ±ia h 7 ^v 5 ^. ^ 4 6 <Dmmz—mm$t£ti. 

n y^^f-§-«2^TO$n/c='V7 f >'-y-C23<Sr{ix.TV^S 0 ±|B h 7^7.* 4 
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^**4 6©«fc*8U:tfS|*L-CV*a o ±Eh7V"^^4 7 <Dfcm*btiit>m&. 
Vout£W;/rr5o 

oT\ h7Vv i X^4 1 — 4 6^iof^$-frT, ='>'x>'1fC21, C22, C23^|(g^ 

<fcv\, 

£fc, 0 2 3 fil2 2 0 l£7j^-f~flJE^4Jx$5[38§ 2 6 <D — fil&Tjk LTV^So ;© 

3<Dmmz—^mm^titc^^ At, ±m*j ^5 1,52 

(Dmm.&tX'f 3, 5 40^^<!:^S^i-5^>X^C31<h, ±I2.X 

±fe^-r 4cDft!isffid^tti^mj±voutd5m^$^5o 

5/^5 2, 5 4£^p s/^{f-^-*B(^o ^fi-S§-<J>AK*fL.T#tB)^ t fcoT 
=»>-x^f-C3Hcm^#^£ftv ^ py^ff^AtfSp — P-<yK^t # 
f-C31^^$ttTV>fcmW©— ^=>^X^C32«Krr3 0 -tux, 

So 

HI 2 4f4±fS^l 0^»^^^lEti^goift^^-t-57P-^^- 
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S3I3I* % ^^yfswiW7i:u ^^f-7f sw2,sw3S:tyi;tT 

— ^^^^°s2T'A^mffra^mffi^@x.5i*ij^i--st, ^f^s 
#>o N ei 2 o tc*i-jEffift«aeWRia» 2 2{cj:t) ^*y-t/wr wtc 

±ta^l,^2do t tt>*^3C0^-l'->'^SWl > SW2, SW3ICI2 1 \C 

*7t, ±HEBFf^UE$r+ 3 V — h l 2 VC9$£|Si*]<£>fiJE b-tZ> n £ J; oT s 
2 l Srflfrii-f-S^^ey-fe/i'i LT©> y i^ClSl/iljiT' 

{fetel* 5 £ # „ &I£4£1$£ts|E]% 2 6 K: <fc o -CiE«JE$:£*JE»::agfc U K W 

«s 1 1 mmm) 

±1B^1 O^IfiT'li, ^5feB#^7t*yir/u^^-r5^^-y^<^^- 
fl^StuSli^iHSjeL-C^sas, r. <DW, l l 3S*JBffiT?li, 02O(c^-rmiE 
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H6©^-r y««^^^5 0 -r^fe*>, -htE^ttm^jiKiass 7 o fi, ^-gu 

is ^**>*yfti\®rt%&2<DMmm&b*ffiz.x^z> a 

±.m&m&mMw$m& 7 o tcss^r, $ 2 <^A^mjGE¥u£[§]i&^A7jmffi 
(Amff) 2 <Dmj£Wj£&.T(mjz<Dmtm*) xh z> t wttz t , m 4 

«»mE«:#W&i-S 0 ±ffi»2 0A^J«ffJWCTaS^±iaA/J«BE(^«EE) 

* U irA-T W 2 1 t£tfe&£:}x5 0 

^©Bi iie»0gffio¥»<Maii^«-ctt % jEfftmKinis 2 2 »c 

25 £ l ^ATjmJE^J^lHlgg. MESS 2 5lill (omwm&xh <9 % AJjWZWZ. 

ieiss 2 4 A>A7jmff (je®e) &¥ij3£-t-<5 t # <om^m£Efim 1 ^^f^miET-fes. 




WO 2004/029985 PCT/JP2003/011559 

47 

*7t, ±eE«H£«aoHRi§iis 2 2©n <Dmmm&*+ 3 v~+ 1 2 vcom 

5 Brt0>Sff£U Mttm8i8iR@BS 7 0Ol2O^UI^-3V~- 1 2 V 

So 

(^12»l) 

Ill 2 6 H*tll^/l' 7 0 1 tt % MtPa K7'f^7 0 2lz£^xmW)£tlZ> 0 
ffiA K7^f/<7 0 2rtfctt % ^^ISIt^gi LTOT*?3gt«M * y g& 7 0 3, 
S R AMgP 7 0 4, jft*K9^"^iatt7 0 5#fc5 0 TflBBtt* * y §15 7 0 3 14, 

15 *&W(o^wm&* ^ y l < urn i o , 1 1 mmmm^mm.(D 

^mmzmmmz *) ^s, ^s^tt^ * y 7 o 3 n^aa* p>«ft^.^r«B*«^ 

y»7 0 3 tE«$ixfcitatt, K^gfiwftA^i: s r am 

SB 7 0 4(Ci|i5^$tt5 0 ^K7-T^lHlK7 0 5tt, i«t(SttSRAM»7 
20 0 4^blSlt«#Sr^lti-t-rtdST-t-5o SRAMtt«rNttSwifc:.fc!K SB 

K7^/<7 0 2ll 0 2 6 (r^-T «fc 9 fcttA'-^M' 7 0 l LT 

iSft'<*yi'f±, «-H3Sllc#gl;raf©«E*4-x.5r.iJcJ;o"C*^$ixSPiilSr 

* y triRA K9^'<lc»«i-5 r t *W£ LV\, * y t LT« 
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5r«t5it^f§5„ st, no,i 1 mmmm^m^m^mmmm 

0 2 7fi#|gPJOSg 1 3^WS<^^^H^^©-^!J<1: LT^^mifO«t 

ro^mSSti. El 2 7^-TJ;9^, MESS 7 4 £ , m?&7 7i: N RF 
(*ta«#:)lE]ii§7 5 b, 2 1 (g^»7 3 <!:. mti 

mi 6b*ffiz-X^Z 0 ±ta»lHl8&7 4fi, ±|BSB10,»1 lWIro^ 

Sfc, ±E# 1-113 HJtogJfi-Ctt. ¥^M±tcy- hj&ftlg&4)' LTJg 
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a»b*5**y Xttt^ry-tjut LTfflvfcas, **V±A'b L-tTflv^** 
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it * <o m m 



(1104) ±12^- hm^(ll04)TtrIEg$tL^^^^^(ii2i) ±|25^ 
5 ir*^^(1121)ojii«c8ag£fru ±M^V*!\^mu2\) b^MMM*^ 
5&fftKis£ (1107a, 1107b) <>; N ±13^- hM(1104)Oi^ftiJ^^$^ 
^•t-5aHg$rWi-5 ^ ^E- i) (1 105a, 1105b) tfrbKZt^V j|t^&: y * 

y-fe/ut ufflv^tjww (2i)^^^^Meit^«T*fcoT. 

10 W^3SW±IB^-=ey-fe/UTW©A^*W^$Hfemio^-l' y^-(swi) 

±SBA^flBaEi8SA^«S^fcPnJ!jp$ixfc»2©^>r s/^(Sff2) 

-bIB95 2©^yf (SW2) ©ffiM^t # ^AJjiffi^tfmWt S ftfc^* 

15 ±ia^H r -^^^(23)<0^>7 B m^S|g^^A^ffi^F^^$tt, ffl^SIW 

t > ±S23S lO^yf (SWl) Sr^-V LT±fEm 2*5 J: tfH 3 << y f- 
20 (SW2, SW3) 5 -vtu ±fEA^mffi*lJ^lHl?S365±BEA^mff^±IS^m 

E£TF-e*>5 £*Jj£-*-5 -hfESg l©x^ ^(SWi) £;T:7 LT±fSJ# 2 feet 
tfH 3^^f y ^(SW2, SW3) >-f SflJ^lHlgg (25) £ £ &%fWhir 

25 _Lf2fg 1 , SB 2 *Jctt>*m 3 y^ (SWl, SW2, SW3) tt, 

y — * ^A^i&i?- (Vin) imi&irStlS l tf> P 3~-r*/i>mR$m h7V^^ 
(3l)<t % 

±iBJB l <D P ^^r^/um#^m H 7 ^v 5 ^ * (31) <75 K u--< K >asgStt 

* *t* V -* ^ttJ^ffi^ (Vout) &Ml&t&n 2ff)Pft */JHtJWWft h 7 ^ ^ 
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*(32)fc, 

7^** (3i)o>^- h&y—x&ittmm^-rtii)*- xiz.misi&)iz.&ffi-tz 

^ 1 <^mJE l"<yU$/7 ^ (33) <fc „ 

7>^^ (32)©^— h&y— ^*fcttajflov^i"H^^^a^fcSstti-5 

s& 2 ©mj± ^^V7^ (34) t &*ri-3 r <t &m&t-tz¥mmemmmo 
io m^tismm. 

Ati £titzm&<Dm&$:&m£&x±m* * v w (21) ^^-t^ms^M 

15 5. ¥WM(llO2)±^^-hJft»0|(llO3)*^LT?gfifc$ix/t^--h«ffi 

(1104) £ x ±ffiy— h«ffi(ll04)TfcElH*ttfc^-+*/MH«(ii2i)i:» ±IE^ 
^/iHiW£(ii2i)©j!^|iJfcI£g£ft % ±fB^+^HH«(ll2i) tiS»*«S*W-r 
S t£^^c( 1107a, 1107b) t % ±SBy— h«S(1104)©^flU»^dc*ix s mW£ 
5«fiBSr * * !) mft: (1 105a, 1 105b) i^kfca^P*-?^:** 

20 yir/ui: L-cffiv^*y-fe/u7" w(2i)*i»*.fc2N!t(*fatt^«-efco-c, 

±IB* * ]) ir/UT W (21) |c^a»fe{J^Sft5A^©A*«ffi#A*(I*- 
©^-T s/^(SWl) £ N 

±iEA«itsfe©A^mff^A^^^TO$nfcm2©^>r s/^(sw2) 
jK>y(23)<t % 

iilB5 L ir-^7K>^(23)©^^7'W^M8^^A^SS^iS^$^ ffl^ififis 
JblE^yir/UT W (21) ©A^jiB^fcgStt^ixfcJS 3 >>^(SW3) 
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±M%H<D*4 s/^(SWl)Sr^-VLT±|B^2*3j;t>*^3<D^'f -y^(SW2, SW3) £ 
5 ±IBA;fo*BE¥!lJ£iaB (24) # _hgBA2jttEa$±lB0r:£«EEiUb-e 

5 *j y^{s^2,sm)^^ir^mnm^{2s) t^m^Tz^t^wmt-t^mw- 
6. »*JS5^lB*©i|£»{^Ega«Kll^^:J3v^T, 

-LHSU 1 , ^ 2 *J J; t>*^ 3 > (SW1~3) 5fc* fcfc, 

y-^^ffi^ (Vin) l ©Nf-t^^lfM h 7^v?^^ 
10 (3l)<h N 

±ISB 1 ©Nft^^l^l h 7 * (31) <D K W K W ^tfSBK 

£*u y-^^m^,^ (vout) zmm-tzm 2<DN^**/\smft®)$k h ? 
±iswiH38§(25)^5>(D^jwf-^^cT. ±mm 1 ^N^-^^/um^* h 

W, 1 (33) <t, 

iifS^J^llBjUg (25) h <Dmmt%-^fc , ±|H^ 2©Nft h 

%iv> i mE\"</^s7* (34) t & r «t *¥fmt-fz>*mftt?.mmm a 

20 7. ff^5trfB«^(D^«Sfatt^g(-*3V^T, 

frieze. 

8. ^fr® (1102)±K<7*- bif&^IISIUlO^^LT^&^/cy- 

(no4) t x ±isy- hmMino^Tizim^titz^^^/ummam) t. ±iEf- 
25 ir-^/^EgJs£(ii2i)^#j{ciag$tL, ±f2f^^i^gj^(ii2i) ir^ms^-r 
5 tetMis*£( iio7a, 1107b) t, ±iey- hm@(iio4)<^mij^)fM^n, m^sr 
»»-f s$£fig£ w-r 5 * y (i io5a, 1 105b) tfrbtezt^vm**? 1 * 
]) vxm^tz/* v Mivr w (20 zmz-tc^m&izmmwx'h^x^ 
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•^^(swi)*:, 

±IBiEffitt^A^jmff^A^^tJ:M$nfc^2^^-r y^(SW2) 
#V7°(23)<b, 

±l5E@ttWA^i«ff #18 i ©9f®tff KT*»5i6»**U^-5lfS 1 <DKtiW± 
W£|g]8&(24)£ N 

±iB» l 0>A;*jSE¥i]£0K(24) *s±IE2ESttOA^mEE^±fam 1 O^f^m 
JE£j@x.fc ±M%l<D*s( «y^(SWl)Sr^->L-C±fBH5 2*i«tOt 

13(0^ s/^(SW2,SW3)Sr^-7-t-5-^r % ±fajg 1 OA^tlE* J^EK^iiB 
jEtttt©A^tt£E*s±iE|R 1 ©0f3£ttBE£ilT-e*>5 t*U^t"<5 <t s JrSBiB 1 
-f y^(SWl)Sr^-7 LT±fB^2fc«tT>*^3^)^'f s/^(SW2,SW3)^^->"t-5^ 1 
©SiJ^ll]8S(25)t. 

±13* * y ir/VT L-f fc*^»fe^3;h.SiM»4©A;&*EEa*A*^fcf$ 

±IBAffitt<0 A^^a* ArtSSm^fWW * HfcHS 5 to* >f y f- 1 , 

-tfBSB 2 W^^-^>^/1?>^Hi^SST-}'A^ffi^^^$n, ttS^Sft^ 
#±fe* * y ir/wr W cd A^JiB-ffcSaR $ 6©^^^^, 
±ISAffitt©A>3«JE^ jB 2 ©3f^mBE«±*»5i»4r*J^t-S « 2 <DAt}W± 

±H2Jf§ 2 ©A^«ff #j£|IlBas±IE:ftffitt©A#Sffias±3B# 2 ©ar£«E5fc 

4 v?-**7-rz>-ij, ±.uwi2<DAt>m&.mimm*±Mfkm&<DA?}mfcft 
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±SSM 2 <DffimnEEEk±'?jbZ kWfc-tZ t „ ±SB#4 ©*-f y 7 LT_h 
9. W*«8Kl|E*©¥^*HE«ifill»-*5V^-C, 



(31) 

±sd,m 1 ©P ^-ir^HWMWft h 7 * (31) <o KW >K KK 
£ *i % V — ^ *s ffl yjjjg^ (Vout) SrJg^-f 5 $ 2 © P ^ * */uM9l#>Mk 



±tt* i o«*iiaKK2$)3ft»e>©«MlPfll#»cifi:CT, ±JBM lOPft^ff 

1 tf^BE (33) <b N 

±1BSS l o»J#|sWg(25)3&»e»©«iJ#ft#-tjE:CT, ±iem2 0P^-r^/um^ 

2 ©HE (34) t SrWi"5 <b*t's 

3 ©HJE 1^/1^:7^ i:, 

10. »*«8f;:Sa«o^*flESBiS36Bt*5V>T, 
±HB^ 1 ©0f^m/Efi+ 3 V~+ 1 2 V©f5ffll*|©mEE-t*fc D . 
±.mm2<Dffij£mJ£te- 3 V 1 2V©^fi©®]ET-&3;ii£tem£^ 



5 



±mmi,'B2tS^m3(D^^ 5'f"(SWl~3)^(4 > 



10 



*(32)£ % 
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1 1. ^y-fe/uT w (21) 



±m&m&<DAfiw±&A?3%i!i*izmn£titcm 2©^ ^^(sw2) 

±ffi* 2<DXJ -y *f- (SW2) OtH^Sg^- ^^>^A^SS^^^$tbfc^-V- v> 
^^(23) 

10 ±fE^ V ir/UT W (21) OA^^Ctt^ fttzW, 3©x^ 5, ^ (SW3) t , 

±ieA^m^M^mj±^±*^/5^¥ij^-r5A^mi±^j^iHi8&(24) £ % 

±fEA^m^J^lHlS§(24) i6S±|BA^«BE*S0fS«BE*W-Cfc5 t^iTTS 

*7i-5— ±iEA^mjE i i £ ij^tHiss(24)^±ieA^mi±^-hiaM^mjEw±T* 

15 fcSirTO-rst, _LiE3S 1 * y =$■ (SWl) 7 LT ±IE|5 2 *3 <fc tfH 3 ?5 
*>f y^(SW2,SW3)$r^-^-r5ffiiJffll[Hl8S(25) t^rfiSxfcCltSr^i-rs^fls: 
IBtfit&fi. 

1 2. ^y-fer/UT W (21) t. 
±12^ * y ir/WT W (21) l^«BJA»fett*&$*b5 JEffitt©Ayj«BE3ftSA^3lg^ 

(DXJ 5>^(SW1)£ X 
±!2IE«OA^mJE^A^!ffi J f^TOP$^fc^2<D^-r y^(SW2) 
-tflBSB 2 co*^ y^<7>W^^lc^^A^«8WS5iBt$nfc» l (O^-^-iP 

«hF-*S±E^*y -feyUT W (21) (DAfiiQ^mmZntzm 3 (DX J $/^(SW3) 
88(24)^ 



5 



^(swDir, 




WO 2004/029985 PCT/JP2003/01 1 559 

56 

mzLtckW£-tZ>k, ±12^1©^ s/^(SWi) ^^LT±lsm 2*= £t>'Jg 3 
<D* 4 y "f" (SW2, SW3) S-^, 1 ©A*WE*UJ£II]K (24) tfSJbfB 

iE«©A^mffi^5±fem i ^M^mffWTT'fos * TO-t-s t s ±iem 1 ©* 

5 W y ^(SWl) 5:^-7 LT±IBB 2 *5«tt>*^3 ©^-T s/?-(SW2, SW3) 1 

10 JilH«tt<DA^mJBE^A^J»^TOP^nfc^5 0^-r s^i, 

±IESB 5 ©*-T y ^©W^^fctf^A^^tf^SJxfclB 2 ©^-y— 

±m& 2 ©A/7«E2pj^iaisis±iBftffitt© A^mff^n 2 ©gf j^bbe***-? 
hztnfe-tzt. ±mm4<Dxs( y^sr^-^LT±fan5*>«tt>*^6©^^ > 

^«r^-7i"5-^ ±fE& 2 ©A^3«£EJ|9J^|iIIS3ftS±fBAffitt©A*«£E*s±SB 
20 m2WBf^®±«±T*fc5t*iJ^-r5<bs ±fE&4©*-f y?$:*7LX±td.m 

y «UBft©*l>/jr < k t-»i*4t)WB*o-tt»cd— -k— 5 y ^LTV^i <b 

1 4 . 3**5 i irfagc©^jg«s:iatg^g(c*jv * y *^©y- h*&j* 

^*Xtt^*«:*(i2ii)t*|lTS*ft»R(l24l)4:WL, |gSHK(l24l)fi8|C 
(Tl)3ftS, y-Mft»BKl214)©Kff(T2)«tt)»<, i*O0. 8nm«±-Cfc5r 
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